The use of urine cytology in the diagnosis of transitional carcinoma of the bladder has been well documented.1 2 There is less information on the application of urine cytology to the diagnosis of tumours of the pelvicalycine system or ureter. Early diagnosis and treatment-of these tumours is essential as invasion of the deeper tissues, in particular the renal parenchyma, is of grave prognostic importance. As tumours of the upper urinary tract can present serious diagnostic difficulties for both clinician and radiologist, a cytological diagnosis of tumour can be invaluable in the clinical treatment of any such patient. A cytological diagnosis must, however, be reliable with no false positives, as treatment is liable to entail major surgery. Recent developments have facilitated localised surgical resection of well differentiated upper tract tumours in accessible sites.3 A cytological diagnosis of tumour, together with an assessment of tumour grade in the cytological material, may, therefore, be of considerable value to the surgeon in planning the operative management. This paper reports on the histological and cytopathological features in a series of 54 patients with transitional carcinoma of the upper urinary tractzfrom whom material was sent for cytological diagnosis before surgery. None of these patients had coincidental tumours of the bladder or urethra at the time of surgery.
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Accepted for publication 28 November 1985 Material and methods CLINICAL MATERIAL Of the 54 patients, 42 were men and 12 women. They were aged 33-80 years: 35 patients were in the 50-70 age group. There was a history of recurrent transitional carcinoma of the bladder in 21 patients, of whom eight had had total cystectomy or cystoprostatectomy. In five of these upper tract tumours developed within four years and in the remainder between six and eight years after cystectomy. Eleven patients in this group developed a second upper tract tumour (nine within two years and two within four years of the first tumour). In one patient a second tumour was found in the opposite renal pelvis within two months of the first. Three patients had multiple recurrences all of which were bilateral and affected successively the pelvicalycine systems of both kidneys, ureters, and ileal loops.
SURGICAL MATERIAL
There were: 31 nephroureterectomy specimens; four partial nephrectomies; eight localised resections of tumours; and 11 segments of ureter. Multiple sections were taken for histological examination from the tumours, the surrounding urothelium, and the distal ends of resection.
CYTOLOGICAL MATERIAL
This comprised the following: 1 Voided urine: one, and where possible, three specimens of fresh pre-instrumentation urine. Antegrade aspirates in one contained cells suggestive of malignancy. In the other voided urine was understandably negative and no further preoperative cytology was performed. The two patients with in situ carcinoma without macroscopic tumour had positive cytology. Table 3 analyses the cytological findings according to the different types of material sent for diagnosis. With the exception of direct aspiration of tumour, the (Fig. 9) . (MJ Kellett, personal communication) . In this series tumour was diagnosed preoperatively in 67% of the 54 patients. A positive report was made in 47% of the grade 1 and 75% of the tumours graded 2 or 3. The most useful material for diagnosis was voided urine collected from a well hydrated patient before instrumentation. This formed an essential baseline in all cases in which there was no obstruction to the flow of urine past the tumour. Collection of urines before instrumentation ensured that all cellular material present was spontaneously exfoliated and avoided the difficulties inherent in distinguishing sheets of traumatically detached hyperplastic epithelium from grade 1 tumours. The addition of one third volume of 95% ethyl alcohol was helpful for preserving cells and reducing bacterial overgrowth when delays in specimens reaching the laboratory occurred. Millepore filter preparations were superior to smears both in the yield of tumours cells and their morphological details. Additional Papanicolaou stained smears were of value when the filter preparations showed evidence of squamous metaplasia and keratinisation.
The value of ileal conduit urines in the diagnosis of transitional carcinoma of the upper urinary tract has not been fully appreciated. In the present series upper tract tumours were diagnosed in six of seven patients who had undergone cystectomy. Wolinska and Melamed4 described the cytological features in ileal urines in a series of 115 patients. Of the 11 with a positive diagnosis of tumour, five had a new primary transitional tumour of the upper tract. They stated that periodic ileal conduit urine cytology offers the best means of early detection of upper tract tumours in patients who have had cystectomy. The problems of ileal conduit urine cytology need to be emphasised. They require meticulous screening as malignant cells are often hidden between clusters of ileal and inflammatory cells. Above all they requite an understanding of the morphology of ileal cells, which are Carcinoma of the upper urinary tract almost invariably present in abundance both singly and in clusters. These clusters are often rounded or papillary in shape and must be distinguished from similarly shaped groups of low grade transitional carcinoma with which they may be confused.
Clusters of ileal cells are characterised by smooth borders and thinly textured cytoplasm, in which an occasional goblet cell may be seen (Fig. 10) The grading of transitional tumours is a difficult area in both histology and cytology. The criteria for histological grading of transitional tumours have been clearly defined, but the application of these criteria remains subjective and even in the best hands liable to inconsistencies. Ooms6 in an objective study on the grading of 57 TUR specimens of transitional carcinoma of the bladder, using the WHO grading system, found a disturbingly high incidence of inconsistencies in grading between and within subjects. He went so far as to suggest that these inconsistencies might invalidate the usefulness of transitional tumour grading in clinical decision making. The fact that the tumours, whether localised or multifocal, may not be of uniform histological grade throughout creates an additional problem for the cytologist. Variability of tumour grade was noted in 13 of the patients in this series. The areas of higher grade were often in the deeper zones of the tumour with the exfoliated cells being derived from the better differentiated superficial areas. A cytological assessment of tumour grade correlated with the histological grade in 12 of 14 grade 1 tumours. All but seven of the 35 cases of tumours of grades 2 or 3 were assigned to the higher grades by cytology. Of the seven assigned grade 1 by cytology, four were grade 2 tumours and three mixed grades 1 and 2 with the higher grade areas located in the deeper zones of the tumour.
The grading of transitional tumours in cytological material is no longer an academic exercise. Karlsen3 cited several papers indicating that prognosis in upper tract tumours relates to the grade and stage of malignancy and not to the extent of the surgical procedure. This, together with the fact that 10% of patients have bilateral upper tract tumours, supports the need for conservative surgery and segmental resection of low grade non-invasive tumours. The choice of surgical procedure demands a reliable preoperative diagnosis and assessment of tumour grade by urine cytology and confirmation, when appropriate, by brush cytology.3 There are several published reports on the grading of transitional tumours in cytological material.1 7 8 The findings in this study agree with that of Murphy'-that low grade tumours can be reliably distinguished from those of high grade transitional tumours in cytological material, but that the less well 304 differentiated grade 1 tumours may not always be distinguished from the better differentiated grade 2 tumours. We can conclude that a high cytological grade reliably predicts a high grade tumour, although the diagnosis of low grade tumour in cytological material does not exclude a higher grade tumour in the deeper non-exfoliating areas.
Malignant cells from areas of flat in situ carcinoma have the cytological features of high grade tumours. The features found in this and other studies' do not differentiate them from invasive carcinomas. The localisation of the source of the cells is of obvious importance. On the one hand, the invasive potential of in situ carcinoma demands resection of affected areas where possible; on the other hand, it is clearly undesirable for nephroureterectomy to be performed for a process that may be bilateral and where there is a need to conserve renal tissue. Both cases of flat in situ carcinoma in this series had cells of high grade malignancy in their ileal conduit urines and radiological abnormalities on the intravenous urogram. Antegrade aspiration of material from an abnormal calyx confirmed the source of the malignant cells in the patient with microscopic invasion. Her ileal conduit urine became positive within three months of nephroureterectomy. Antegrade aspirate showed high grade malignant cells and biopsy confirmed a grade 3 transitional carcinoma invading medullary tubules and parenchyma of the remaining kidney.
Cytological diagnosis must be reliable if it is to make a useful contribution to the diagnosis of filling defect in the upper urinary tract. The question of false positive diagnosis cannot be assessed in this series of patients all of whom had upper tract tumours. As the literature indicates, however, 1 2 9 10 it is essential that patients with persistent positive cytology and negative findings on full investigation are carefully followed up. One of the patients in this series had persistent positive cytology for six months before bilateral ureteric urines and further radiological studies localised an abnormality in the middle calyx. Nephroureterectomy showed a grade 2 transitional carcinoma with extensive spread to the renal parenchyma from which the patient died six months later. One of the most important causes of true false positive urinary cytology published is calculi in the upper tract. Rubben" in There needs to be a greater awareness among urologists of the contribution to early diagnosis of upper tract tumours that a centre experienced in urinary cytopathology can make. One patient in this series was referred after six months of investigation including laparotomy for a filling defect in mid ureter. Urine cytology was not performed until referral. Voided urine, together with ureteric brushings (Fig. 11) , showed grade 2 transitional carcinoma, which was confirmed by ureterectomy by which time deep muscle and lymphatics had been invaded. There is little doubt that urine cytology would have shown the diagnosis at the outset in this patient.
Of the 54 patients in this series, there were only 16 without evidence of invasion of whom 12 had grade 1 tumours. Sixty five per cent of the patients had grade 2 or 3 tumours and these were the patients with the most advanced disease at the time of surgery with deep muscle invasion, infiltration of the interstitial tissue of the kidney, and lymphatic invasion, all of which indicated a poor prognosis. '3 It was 
